Effects of polychlorinated terphenyls and paraffins on rat liver microsomal cytochrome P-450 and in vitro metabolic activities.
The polychlorinated terphenyl Aroclor 5460 and the polychlorinated paraffins Witaclor 171 P and Witaclor 149 increased to different degrees the total microsomal concentration of cytochrome P-450 in the rat liver after intraperitoneal injection of 0.3, 1.0, and 1.0 g . kg-1 body weight, respectively, each day for four days. The multiple forms of cytochrome P-450 were affected differently with an induction of RLvMc P-450(50) and RLvMc P-450(54) by all chemicals, and an additional induction of RLvMc P-450(55) by the polychlorinated terphenyl. The rat liver weights were extensively increased after treatment with the polychlorinated paraffins. Alterations were found in the in vitro metabolism of biphenyl, benzo(a)pyrene and the steroid hormones, 4-androstene-3,17-dione and 5 alpha-androstane-3 alpha, 17 beta-diol, after exposure to all chemicals. Changes in the in vitro formation of benzo(a)pyrene metabolites were found to correlate with changes in the multiple forms of cytochrome P-450. The present study demonstrate that only limited information can be obtained from alterations in the total concentration of cytochrome P-450 and show the importance of studying changes in the multiple forms and the metabolism of different substrates. Our results further indicate that exposure to any of the investigated polychlorinated chemicals may alter the biological effects of other environmental contaminants, drugs and endogenous substances which are metabolized by the cytochrome P-450 enzyme system.